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MATERIALS
All DNA oligonucleotides were ordered from Sigma-Aldrich Co. (St. Louis, MO, USA) unless stated otherwise (see sequences below). Primer/probe mixes for qPCR analysis were purchased from Integrated DNA Technologies ((IDT), Coralville, IA, USA) (see sequences below).
20% sodium dodecyl sulfate (SDS) (161-0418) was purchased from Bio-Rad (Hercules, CA, USA). 10X phosphate buffered saline (PBS) (P0191), 5 M Tris pH=8 (T5581), 1 M Tris pH 7 (T1070), 5 M sodium chloride (NaCl) (S0250), and 500 mM tetraethylenediaminetetraacetic acid (EDTA) (E0307-06) were purchased from Teknova (Hollister, CA, USA). 20X saline sodium citrate (SSC) buffer (V4261) and Tween-20 (H15152) were purchased from Promega (Madison, WI, USA). RNase A (12091-039) was purchased from Life Technologies (Carlsbad, CA, USA).
384-well plates for fluorescence measurements were purchased form Sigma-Aldrich Co.
(CLS3676). 96-well plates (04729692001) and Master Mix solutions (0470749001) for qPCR were purchased from Roche USA (Nutley, NJ, USA). Saccharomyces cerevisiae strain Y1788
was obtained from Professor David Mitchell (University of Texas). Yeast extract peptone dextrose (Y1375, abbreviated YPD), 37% formaldehyde (F38775), and protease inhibitors for fungal growth (P8215) were purchased from Sigma-Aldrich Co. DNA array fabrication materials were purchased as described previously 1 aside from dicyanoimidazole (DCI) activator, which was purchased from Sigma-Aldrich and the Cap B solution which was mixed in house as described below. Tetrahydrofuran (THF), 2,6-lutidine, dimethyl sulfoxide (DMSO), imidazole, and 1-methylimidazole were purchased from Sigma-Aldrich. 2-dimethylaminopyridine (D1680) was purchased from Tokyo Chemical Industry Co. LTD (Tokyo, Japan). The phosphoramidite functionalized polyethyleneglycol 2000 (CLP-2119) was purchased from ChemGenes Corporation (Wilmington, MA.) Labeled DNA oligomers for the surface displacement were purchased from IDT.
METHODS
DNA oligonucleotide hybridization
Sequence information for all oligonucleotides is contained in supplementary tables S2-S6
below. In general, all capture oligonucleotides contained a biotin at the 3' end and all target oligonucleotides contained a flourophore at the 3' end. To prevent photobleaching, all hybridization experiments were performed in the dark. Each hybridization experiment was done using 5 pmol of the capture oligonucleotide and 10 pmol of the target oligonucleotide in 100 μl 1X SSC. Samples were incubated at 37°C for one hour. Hybridized complexes were captured using streptavidin coated magnetic particles (50 μL slurry) in a total of 500 μL 1X SSC buffer for one hour at room temperature. After capture, the beads were washed three times with 1X SSC to remove non-hybridized target oligonucleotide. Release oligonucleotide was added to the beads in a total 3 of 500 μL 1X SSC. Depending upon the molar excess of release oligonucleotide used, 5 nmol (1000x molar excess) to 50 pmol (10X molar excess) was added. The magnetic particles were rotated at room temperature with care to ensure the constant suspension of the particles. Periodically, 15 μL aliquots of the release sample were removed and pipetted into a black, round-bottom 384-well plate after removal of beads. Fluorescent readings were measured using a Perkin Elmer For each hybridization experiment, lysate from 250 ml of original cell growth was used.
Thus, from a cell lysate preparation from 1.5 L of cell culture, six hybridization experiments were performed in a volume of 50 mLs each. Ten pmol of each capture oligonucleotide for the three genomic loci were added to the cell lysate. The samples were shaken/incubated at 37°C for 3 h.
Streptavidin coated magnetic particles were added (300 μL original slurry) to capture hybridized complexes and the suspension was incubated at room temperature for one hour. The beads were 4 washed four times with wash buffer (50 mM Tris pH 8, 200 mM NaCl, 0.2%SDS) and concentrated into 1.7 mL Eppendorf tubes. Release oligonucleotides (10 nmol) were added to 1 mL aliquots of wash buffer and added to the beads. The suspension was rotated at room temperature for 15 min. The solution was removed, the beads washed twice with wash buffer and another release oligonucleotide was added to each aliquot of beads. The released material was diluted 10-fold into 1X TE, heated at 95°C for 15 min and analyzed using qPCR.
qPCR analysis
DNA from release samples were measured using Taqman 
DNA microarray synthesis
DNA microarrays were fabricated using a custom built maskless array synthesizer (MAS)
with minor modifications to previously described chemistry on hydroxyl functionalized glassy carbon surfaces 
A discussion of DNA array spacer strategies
The interplay between the spacers used in a microarray feature and the feature's density has been known to play a role in DNA binding behavior at a surface 3, 4 . We sought to test whether some common strategies we employ to space a region of DNA from the surface by including polynucleotide regions, poly(ethylene glycol) 2000, or a combination of the two would alter our ability to perform the toehold mediated exchange on an array. An array was fabricated to examine the exchange of a FAM-labeled oligonucleotide (Table S2 , sequence 3) with a Cy3 labeled release oligonucleotide (Table S2 , sequence 4) in a similar fashion as shown in the main text. The array elements were designed to compare the exchange between sequences containing an 8 nt toehold (Table S2 , sequence 1) to the same sequence without the toehold region. The spacers tested included a single PEG-2K unit, two PEG-2K units, a 20 nt region (Table S2 , sequence 5), and a 20 nt region followed by a single PEG-2K spacer. Because the toehold and non-toehold sequences are synthesized with different efficiencies, the data was analyzed by examining the Cy3 signal at a feature after the exchange reaction normalized to the FAM signal detected after the first hybridization. This is plotted in Figure S3 , showing the extent to which the PEG-2K spacer best facilitates the displacement among the strategies we tested. Figure 2D . The ratio of the fluorescence signal from the samples using the intended release oligonucleotide to release the specified target oligonucleotide were divided by the fluorescence signal from the samples using the alternative release oligonucleotide. This ratio reflects the specificity of release. Table S1 . qPCR signal ratios between targeted gene release and off-target gene release. For each of the six combinations of captured chromatin target release depicted in Figure 3B /C, the qPCR signal obtained for each of the target genes as well as the two other off-target genes was measured. The ratio of the intended released gene target qPCR signal compared to the two offtarget genes is shown. Table S6 . qPCR assay sequences. The DNA sequences for the three qPCR assays used in the gene capture experiments are listed. All qPCR assays were ordered from IDT. The assays were designed using the GenScript Real Time Primer Design Tool (https://www.genscript.com/sslbin/app/primer). The FAM modification at the probe 5' termini was 6-Carboxyfluorescein, and the TAMRA modification at the 3' termini was 5(6)-Carboxytetramethylrhodamine dT. 
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